Multichip packaging was achieved the best solution to significantly reduce thermal resistance at the same time, to increase luminance intensity in LEDs packaging application. For the packaging, thermal spreading resistance is an important parameter to get influence the total thermal performance of LEDs. In this study, silicon-based multichip light emitting diodes (LEDs) packaged module has been examined for thermal characteristics in several parameters. Compared to the general conventional single LED packaged chip module, multichip LED packaged module has many advantages of low cost, low density, small size, and low thermal resistance. This analyzed module is comprised of multichip LED array, which consists of 32 LED packaged chips with supplement power of 0.2 W at every single chip. To realize the extent of thermal distribution, the computer-aided design model of 6.4 W Si-based multichip LED module was designed and was performed by the simulation basis of actual fabrication flow. The impact of thermal distribution is analyzed in alternative ways both optimizing numbers of fins and the thickness of that heatsink. In addition, a thermal resistance model was designed and derived from analytical theory. The optimum simulation results satisfies the expectations of the design goal and the measurement of IR camera results. tart after striking space key 2 times.
Ⅰ. Introduction
anti-vibration [1] [2] . Generally, 17% of the primary energy consumption in homes is consumed by lighting applications. Therefore, the white LED and its applications could replace the traditional light bulb in the near future [3] . When designing an LED lighting system, there is need proper structure to control LED junction temperature. It can improve the capability of heat conduction from the chip to the heat sink by optimizing the internal packaging structure of LED device [4] . For example, the lifetime of LEDs decreases from 42,000 h to 18,000 h, when the junction temperature increases from 40 °C to 50 °C. Thus, not only materials which are used in the packaging of LEDs plays critical role, but also optimum, thermal management plays against the thermal resistance. At the system level convection to the surrounding environment is the primary method for thermal dissipation and can occur through either natural or forced convection [5] . 
Ⅱ. Heat Generation and Transfer in LEDs
LEDs generate light and heat by using different mechanisms as compared to the incandescent bulb.
With the injection of electrical energy, the electron energy will be partly converted into light and partly into heat. Obviously the research into LED technology is focused on optimizing the light emitting efficiency. Currently, the LEDs in the market have an efficiency of about 10%-20%.
Consequently 80%-90% of the energy is converted into heat. Hence, the challenge of thermal management is to conduct heat from the LED package to the environment with a sufficient heat transfer rate [6] .
In general, generated heat from LED chips can be Thus, only passive cooling solution will be discussed in this study.
Ⅲ. Finite Element Modelling
In this paper, the structure of Si-based LED multichip array is designed and analyzed shown in The junction temperature can be controlled and lowered even if the thickness is increased. As the thickness increases, it directly affects to the cost and weight; therefore, luminaire designers need to consider adequate size and heat dissipation.
Ⅴ. Conclusion
In this paper, 6. W Si-based LED packaged module was introduced, simulated and analysed successfully, which has a high thermal conductivity and a low thermal resistance and the thermal stress compared to a metal core printed circuit board (MCPCB). The heatsink analysis is performed by changing the thickness of the heatsink from 10 mm to 40 mm and the number of fins from 30 to 120.
The optimum junction temperature is 48.41 °C and the temperature of the packaged actual module is measured by the IR thermal camera to be 48.6 °C.
The junction to ambient resistance was based on analytical thermal resistance network and was determined by the optimal condition.
